The placenta cytokine network and inflammatory signals.
Throughout its entire lifespan, the placenta is able to produce as well as respond to a variety of inflammatory stimuli. Many signaling molecules and concurrent pathways responsible for the propagation of an inflammatory response have been identified in placental cells. From early developmental stages onward, the secretory activity of placenta cells clearly contributes to increase local as well as systemic levels of cytokines and inflammatory molecules. Two aspects of the progression of an immune response have been particularly investigated: the highly regulated process of invasion and implantation and, the induction of preterm labor associated with infections. With the progression of pregnancy, the physiological role of most placental cytokines is more uncertain. Many placental cytokines are similar to adipose tissue derived cytokines. One possibility is that they contribute to the low grade systemic inflammation developing during the third trimester of pregnancy. The prevalent hypothesis is that activation of some inflammatory pathways is necessary to induce maternal insulin resistance which is required for the progression of normal gestation. As an integrative organ, the placenta may relay or enhance the contribution made by the cells of the adipose tissue and immune system in non-pregnant individuals. In pregnancy complicated with obesity or diabetes mellitus, continuous adverse stimulus is associated with dysregulation of metabolic, vascular and inflammatory pathways supported by increased circulating concentration of inflammatory molecules. It is believed that maternal adipose tissue and placental cells both contribute to the inflammatory situation by releasing common molecules. For example, the accumulation of leptin and TNF-alpha is associated with an increased production for markers of inflammation, fibrotic response, vascular remodeling and proteins facilitating lipid storage within the placenta.